Introduction
I njury is a leading public health problem in adolescents. 1 There is a clear need for effective, evidence-based, policy solutions to address this problem internationally. Analyses of trends in the occurrence of injury, as well as potential causes of such trends, can provide insight into potential interventions. Over the last three decades, declines in fatal childhood injury rates have been documented in some developed countries, attributable to advances in the field of injury prevention aimed at leading causes of mortality (road traffic crashes, drowning, burns, falls and poisonings). 1, 2 Less is known about analogous trends in morbidity, and to our knowledge, models of potential explanations of international trends in adolescent injury have generally been descriptive.
In Europe, changes to the political landscape during the past decade undoubtedly had many impacts on adolescent health, including the occurrence of injury. There are many established individual risk factors for adolescent injury; common ones include substance misuse 3 violence, 4 time engaged in sport 5 and socioeconomic status. 6 The rapid political changes experienced in Europe may have impacted the prevalence and perhaps the impact of these leading risk factors. It would be informative for public health to know whether the effects of such etiological factors remained consistent in different Regions of Europe, and whether these factors can explain any observed temporal trends in the occurrence of adolescent injury in these regions.
In this article, we examine international trends in the occurrence of pediatric injury in 30, mainly European, countries. We profiled trends in the occurrence of fatal injury to children aged 1-19 years, then non-fatal injury to young adolescents, between 2002 and 2010. We examined relations between injury and the above risk factors in 12 370 715-year olds from the 30 countries. We expected to observe reductions in injury over time in most countries, as suggested by the literature, 2,3 and due to the recent emphasis on injury control and safety promotion internationally. 7 We also expected to observe variations in temporal trends and perhaps the impact of risk factors by WHO region, with more dramatic changes in new European Union (EU) entrants and the Commonwealth of Independent States (CIS). The article discusses the public health implications of the observed trends and patterns.
Methods

Study design and data sources
This article utilizes data from two sources. Estimates on 'injury mortality' of children aged 1-19 years were obtained from the WHO public registry HFA, 8 which provided data on rates of unintentional injury deaths. Self-report data from school children aged 11, 13 and 15 years in 30 countries were obtained using records of the three most recent cycles of the Health Behaviour in School-aged Children study (HBSC), with a total sample of 581 838 children. This article focuses only on 15-year olds (n = 123 707). 9 Response rates varied by cycle and country and were more than 70% for almost all national surveys. Each country team obtained approval to conduct the survey from the ethics review board or equivalent regulatory body. Participation was voluntary, and consent was sought from school administrators, parents and children.
Measures
Injury
The core mortality indicator was age/gender-specific rates of 'unintentional fatal injuries to children aged 1-19 years'. These were calculated per country and year and used to analyse time trends. The core morbidity indicator was individual self-reports of two or more non-fatal injuries during the past 12 months; a standard indicator of repeated injury occurrence. 10 Rates were either obtained directly (mortality) or calculated (morbidity) for three recent study years (2002, 2006 and 2010). 
Risk factors
Variables used in this analysis included time (survey cycle), gender, a composite substance use measure that considered lifetime smoking, drunkenness and cannabis use 11 ; frequency of physical activity 9 ; frequency of physical fighting 12 and individual family affluence (FAS). 13 
Analyses
Trends analyses by geographic region were conducted for both mortality and morbidity data. For these analyses, countries were divided into four WHO geographic Regions (EU prior to 2004, EU post-2004, CISs and other countries). We first modelled temporal trends in the age/gender standardized rates of fatal injury by WHO region and over time using Poisson regression. Time was included here as a linear (continuous) term. Second, for the non-fatal injury outcome, age/gender standardized rates were estimated for adolescents (ages 11-15 years) by HBSC survey cycle for each country using the entire HBSC study population for those years as the standard. We then modelled temporal trends in individual reports of injury among all HBSC participants by country using Poisson regression analyses that modelled 'multiple injuries' as the dependent variable with age, gender and year of survey cycle (continuous) as the independent variables. Models accounted for the clustered nature of the sampling scheme, with individuals nested within schools, through incorporating a conservative design effect of 1.2 to account for the clustered sampling method. The analyses were weighted by sample sizes within each country.
Risk behaviour analysis
Poisson regression analyses were then conducted to predict the occurrence of 'multiple injuries' among 15-year-old HBSC participants. The focus here was on examining regional variations and also explaining any temporal trends observed within the four WHO Regions. Models were built to explore patterns in the individual risk factors for adolescent injury and whether they accounted for any observed trends. Countries and schools were included as random effects, as a way to compensate for the clustered nature of the sample. All analyses used SAS, V. 9.3.
Results
Mortality trends
There was a consistent decline in the rates of fatal injuries to children aged 1-19 years in all WHO regions. While the outcome was rare and the declines were modest enough that none achieved statistical significance within individual countries, this decline was statistically significant overall, and by gender in the analyses by WHO Region (Table 1) .
Morbidity trends
Rates of injury were higher among males than females in all regions, and higher in old EU and 'other' countries. Observed temporal trends varied by WHO Region. Among old EU countries, selfreported injuries declined in six countries, increased in three countries and remained unchanged in six countries. Among the new EU countries, injuries increased in four countries and remained unchanged in four countries, in the CIS region no temporal trend was visible, and among the other countries injuries declined in four countries and remained unchanged in one ( Table 2 ).
Risk factor analysis
In general, each of the risk factors for non-fatal injury included showed the hypothesized relationship, and this with remarkable consistency, in genders and within each WHO Region (Table 3) . Confirmed risk factors were engagement in more types of psychoactive substances, more frequent physical activity, 5 more frequent reports of violence and higher levels of family affluence. 6 Unexpectedly, risk factors included in the study did not explain observed temporal trends, as time trends for most countries/ Trend in injury-related mortality and morbidity regions were not mitigated following simultaneous adjustment for these risk factors.
Discussion
The aim of this article was to examine temporal trends in injury mortality and morbidity. While injuries are one of the leading causes of death among young people globally, the mortality rates in the WHO European region are relatively low compared with other regions. 1, 2 In most countries and regions, childhood mortality rates due to injury decreased since 2002, consistent with existing international reports from developed countries. 1, 2 Such decreases may be the result of an investment in safety, 7 coupled with improved health services and trauma care. 1 Unlike fatal injuries, no consistent trends were found in injury morbidity, both between and within WHO Regions. Supported by literature, 3, 4 the findings demonstrated that physical fighting and substance use are the main predictors of injury across all regions and in both genders. Participation in physical activity was another risk factor, consistent with previous findings suggesting that the majority of self-reported injuries among young people occur during sport and physical activity. 5, 6 Yet, these risk factors did not provide a consistent explanation for the temporal trends in selfreported injuries among 15-year olds.
Differences in temporal trends observed between the mortality and morbidity indicators are noteworthy. Our findings suggest that fatal and non-fatal injuries are different phenomena, with similar proportions of self-reported even where mortality rates are substantially higher, and with no consistency in the temporal trends for fatal and non-fatal injuries. The external causes of fatal and nonfatal injuries are very different, with most fatal injuries among young people are the result of road traffic injuries, drowning, burns, poisonings and falls. 1 Most self-reported injuries in HBSC are the result of physical activity. Hence, these differences in etiology may account for the divergence in observed patterns predicted by this theory. Another explanation could be found in the measure of selfreported injury that asks children to report medically treated injury. It is possible that the relative lower rates in CIS and New EU countries reflect the access to health care in the community thus biasing the injury reported towards more severe injuries, 5 resulting in under-reporting of less severe injuries.
Findings of our analysis have some policy implications. First, it is encouraging to see the observed declines in fatal injury across all regions. Clearly, efforts that were made to create a safer environment for children have been effective. Second, the consistency and universality of the risk factors as predictors of injury over and above temporal changes send a clear message to policy-makers in terms of areas for intervention for reduction of injury. For example, programmes that aim at reducing substance use, as well increasing safety in sport will, inevitably reduce the prevalence of injuries. Third, the findings suggest that there is a need to investigate children's access to health care and its effect on self-reported injuries. It is also of importance to continue the efforts to bring down level of injury mortality, in CIS countries in particular.
